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(54) SMALL METAL VAPOR DISCHARGE LAMP 

(57)Abstract: 

PURPOSE: To provide a small metal vapor discharge lamp with 
quick starting and good stability of arc, and capable of building up a 
luminous flux at restarting within a short time. 
CONSTITUTION: The form of an electrode 4 is set in such a 
manner as the diameter of the tip side 4a is gradually increased, 
compared with the root side 4b sealed in a light emitting tube, and 
a small diameter protruding part 6 is formed on the thick tip 
surface. Thus, even if the heat capacity is increased to carry a 
large current, the overheat of the electrode can be prevented, 
allowing the momentary starting by the large current, because the 
electrode tip part has the large diameter. Further, since the 
temperature decreasing is delayed at extinguishing, a quick build up 
can be performed even in the momentary starting. 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the small metallic-fumes electric-discharge lamp characterized by for the above-mentioned 
electrode having consisted of a heat-resistant metal in a small metallic-fumes electric-discharge lamp 
which set inter-electrode distance to 10mm or less at an arc tube, and ****(ed) an electrode, and having 
enlarged a path by the side of a tip gradually compared with a root side by which sealing is carried out to 
an arc tube, and forming a minor diameter height in an apical surface. 

[Claim 2] A small metallic-fumes electric-discharge lamp according to claim 1 characterized by being 
referred to as 0.2<d/D<0.5 when a path D of a portion with the above-mentioned thick electrode point is 
set to 1.0mm or less and a path of the above-mentioned minor diameter height is set to d. 
[Claim 3] It is the small metallic-fumes electric-discharge lamp according to claim 1 or 2 which **** a 
metal halogenide to an arc tube and is characterized by using this lamp as a metal halide lamp. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
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[0008] 

[Problem(s) to be Solved by the Invention] However, when an electrode with such an electrode coil is » 
miniaturized, the generating point of an arc does not become settled in one point, but an arc may arise in 
the electrode coil section, the stability of an arc takes time amount in this case, and faults, such as an arc 
shake, occur. 

[0009] This invention was made based on such a situation, and the place made into that purpose enables 
instant starting, and the stability of the arc at the time of this starting is good, and, moreover, it is going to 
offer the small metallic-fumes electric-discharge lamp which can make the start of the flux of light at the 
time of restart in a short time, and also enables instant restart. 
[0010] 

[Means for Solving the Problem] This invention enlarges a path by the side of a tip gradually compared with 
a root side by which sealing is carried out to an arc tube in a configuration of an electrode, and is 
characterized by forming a minor diameter height in a thick apical surface of a parenthesis. 
[0011] 

[Function] According to this invention, moreover, since electrode root Motobe is thin, the heat of an 
electrode cannot escape easily, therefore instant starting by the high current can be enabled [ since the 
path of an electrode point is large, even if heat capacity increases and a high current flows, overheating of 
an electrode can be prevented, ], and going out can also be prevented. Moreover, since a temperature fall 
becomes slow when the light is put out, when it restarts for a short time, it can start quickly and instant 
restart is also attained. And since the minor diameter height was formed in the point, an arc spot is formed 
in this minor diameter height, and, therefore, an arc is stabilized. 
[0012] 

[Example] This invention is explained based on one example shown in drawing 1 and drawing 2 below. A 
drawing shows a small metal halide lamp and 1 is an arc tube. An arc tube 1 is formed with a quartz, hard 
glass, etc., and the crushing closure sections 2 and 2 are formed in both ends, the metallic foil which 
becomes these crushing closure sections 2 and 2 from ****** metals, such as molybdenum, respectively - 
- sealing of the conductors 3 and 3 is carried out. a metallic foil — the electrodes 4 and 4 which consist of 
a tungsten are welded to conductors 3 and 3, and the tip of these electrodes 4 and 4 is made to counter 
mutually within an arc tube 1 In this case, the inter-electrode distance L is 10mm or less, and, in the case 
of the lamp of 35W, the inter-electrode distance L is set as about 4.5mm. moreover, the above-mentioned 
metallic foil — the external lead wire 5 and 5 formed with the tungsten is connected to conductors 3 and 
3. 

[001 3] Compared with the root 4b side by which sealing is carried out to the edge of an arc tube 1 , the 
path by the side of tip 4a is enlarged gradually, and the apical surface has protruded the minor diameter 
height 6 at this tip at one while being formed in the spherical-surface configuration, as the above- 
mentioned electrode 4 is shown in drawing 2 . 

[0014] If the concrete size of 35 W— type metal halide lamp is explained, the arc tube 1 is making the ellipse 
form which consists of a quartz of the thickness of 2mm, the m^jor axis of 9mm, and 5mm of minor axes, 
and equips both ends with the closure sections 2 and 2 with an outer diameter of about 4mm. the metallic 
foil which consists of Mo — conductors 3 and 3 are made into 20 micrometers in 2mm long, 4mm wide, and 
thickness. 

[0015] It is formed with a tungsten, the overall diameter D of point 4a is 1.0mm or less, for example, 0.6mm, 
and an electrode 4 is the path D2 of root 4b. It may be 0.3mm. In this case, D2 / D is 0.5. And as for the 
minor diameter height 6 formed in the point, Path d has set 0.2mm and protrusion height to 0.3mm. In this 
case, d/D is 0.33. In addition, in an arc tube 1, it is [ 10mg and ] ScI3 in the metal halogenide of the 
specified quantity, for example, Nal. 4mg and one atmospheric pressure of xenon gas are enclosed in 2mg 
and mercury. 

[0016] In the metal halide lamp by such configuration, since point 4a of an electrode 4 was enlarged and 
root Motobe 4b was gradually made thin, the heat capacity of electrode point 4a becomes large, even if it 
lets a high current pass, an electrode 4 is not overheated and evaporation of electrode material is 
prevented. Therefore, a high current can be passed, instant lighting can be enabled, the short life of the 
electrode of an electrode twisted for becoming thin, the melanism by tube wall adhesion of electrode 
material, etc. can be prevented in this case, and it becomes long lasting. 

[0017] Moreover, since root Motobe 4b of an electrode 4 is a minor diameter, the recess of the heat by 
heat conduction can be prevented to the arc tube closure section 2, and the temperature of electrode 
point 4a can be maintained to a temperature moderate although a thermoelectron is emitted. For this 
reason, while being able to prevent fluctuation of lamp voltage and being able to prevent going out, lamp 
properties, such as luminous efficiency, are stabilized. Since the temperature of electrode point 4a does 
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sodium lamp and a mercury lamp. Moreover, an electrode may be a tungsten (Tori Than) containing what 
[ not only ] was constituted with the tungsten but molybdenum, or thorium. « 
[0025] 

[Effect of the Invention] Overheating of an electrode can be prevented, even if according to this invention 
heat capacity increases and a high current flows, since the path of an electrode point was enlarged as 
explained above. Therefore, since supply of a high current can realize instant starting, and the heat of an 
electrode cannot escape easily during lighting, going out can be prevented and the temperature at the tip 
of an electrode does not fall rapidly further in instant re-lighting, the start of restart becomes quick. 
Moreover, since the minor diameter lobe was formed in the pan with which the closure becomes easy since 
root Motobe was made thin at the point, an arc spot is stabilized and formed here, a shake etc. is 
prevented by the arc, and a lamp property is stabilized. 
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